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Abstract 
In Malaysian schools the learning of science does not reflect the nature of science. An instructional module which could address
this problem is needed. A developmental research approach was used to design a collaborative mLearning module for a topic in 
science. Data from the analysis phase indicated that discussion forums and text messaging with mobiles could be used as students
were already using these tools. The module was designed and then evaluated by experts for further improvements. The findings 
indicate that a collaborative mLearning module could be used for teaching science.  
© 2010 Elsevier Ltd. 
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1. Introduction 
Scientific knowledge is built using scientific reasoning processes, conducted in collaboration with other 
scientists (Abruscato, 2000). The teaching of science should reflect this nature of science, and emphasize the 
scientific process of making discoveries with their peers (Hogan & Fisherkeller, 2005). The construction of 
knowledge is supported by the social and cultural processes of communication (Champagne & Kouba, 2005; 
Greeno, 1992; Karpov & Haywood, 1998). Hence, learners must be given sufficient activities for discussion 
(Greeno, 1992). Information communications technology (ICT) can enable discussions to be conducted as students 
work together on science projects. Among their peers, discussion forums, e-mails and wikis could allow project 
work in progress to be shared and improved. ICT has the potential to facilitate communication in the form of 
computer-mediated communications (CMC) for the learning of the processes of science, outside the classroom.  
Many Malaysian students do not seem to understand the nature of science and only study for factual knowledge 
(Chong, 2005). In addition, teachers were concerned in teaching for memorizing facts (Lee, 1991; Ling 1999; Tan, 
1999). Even though more practice is required in the use of the language of science to develop the reasoning 
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processes, but teaching seemed to emphasize acquisition of factual knowledge. In addition, there seemed to be 
insufficient time for practice in the classroom due to the amount of content to be covered. 
 Changing the conditions of instruction in the classroom would be difficult so other alternatives have to be 
considered for providing more discussions and use of the language of science. CMC could provide for online 
discussions, while enabling learners to undergo processes of authentic collaboration and knowledge-building similar 
to scientists. In addition, CMC enables collaborative mLearning to be conducted. For mLearning (mobile learning), 
learning occurs anywhere and anytime with a mobile device or a computer connected to the internet (Siraj, 2005). 
Activities which require learners to work towards a goal encourage collaborative learning. Hence, collaborative 
mLearning can take place in class or at home through CMC activities on the internet and with text messaging.  
In Malaysia, not much research has been done with the use collaborative learning with CMC in secondary school 
science. However, collaborative learning using CMC has been used for teaching at English language writing even 
for elementary school children (Lee, 1999).  
In this study, a module for collaborative mLearning to address the need for more communications and 
discussions in science was developed, taking into account of the needs of Form 2 learners on the use and perception 
of technology. Firstly, a needs analysis to ensure “data-driven and responsive recommendations” (Rossett, 1995) on 
the context and environment was conducted. Based on the data collected, a module was designed to enable 
collaborative mobile learning based on Merrill’s first principles (2002). The module was then evaluated by a team of 
experts. The experts’ opinion on the module would determine whether the collaborative mLearning module for 
science, designed using the first principles of instruction, could be used for teaching science.
1.1. The objective of the research 
Firstly, this research determined the use and perception of technology of the students in the context of the study. 
Secondly, a module was designed based on the findings. The module was evaluated to determine if it could be used 
for science instruction. The research questions are: 
x What is the situation of the use and perception of technology among Malaysian schools students in the 
context of the study? 
x What are the experts’ opinions on the design of the collaborative mLearning module for Form 2 Nutrition? 
2. Methodology 
This research takes on a developmental research approach (Wang & Hanafin, 2005) with three phases: analysis, 
design and evaluation. The sample and methodology of each phase differed. 
2.1. Participants and sample of the study:  
Two different groups of participants were utilized. The approach of data collection for each group differed.
x The learners in the context of the study were selected from an urban school in Petaling Jaya which had a 
multi-racial student population. The Form 2 students in the school, totalling 158 students, were surveyed to 
determine their use and perception of technology.  
x The experts were selected from educators who had at least 10 years of teaching experience. The three 
subject matter experts had experience teaching science with computers, while the two technical experts had 
both knowledge and at least 5 years experience in CMC.  
2.2. Instrument 
Two different approaches for data collection were used.  
x The Technology Skills and Usage Questionnaire (TSUQ) was used to determine learners perception in 
technology usage, and use of the computer and the mobile phone for learning. This questionnaire was 
adapted from a previous questionnaire (Norizan Ahmad, 2005) which had a high Cronbach Alpha 
coefficient of .882 for reliability. The TSUQ was validated by two experts in the technology field. 
x The evaluation by experts was conducted after the design of the module. The design documents, which 
included the syllabus, online lessons and activities, were prepared. These documents and the module’s web 
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page were given to the experts for their comments. The experts written comments were analysed and the 
experts were then interviewed on their written comments to determine their concerns on the module.  
2.3. Data analysis 
In the analysis phase, the data from the TSUQ was analysed and presented according to the use of technology 
and the perception of the use of computers and mobile phones. Means and percentages were used for reporting.  
In the evaluation phase, the interviews with the experts were transcribed and validated by the experts. The 
emergent themes were reported. 
3. Findings 
3.1. Use and perception of technology  
The internet seemed to be a frequently used tool. From Table 1, search engines (Mean = 3.15) was frequently 
used for research, followed by phone discussions (Mean = 2.97) and text messaging (Mean = 2.95). Online 
discussion tools were used more often (Mean = 1.99) than e-mails (Mean = 1.64).  
Table 1. Analysis of frequency of use of technology in basic computer operations, research and problem-solving tools, and communication tools
Skill Level of usage*,  (%)       Mean 
 1 2 3 4  
Research and problem solving tools 
References using CD-ROM 56.3 19.0 15.2 9.5 1.78 
Search engines 13.3 13.9 17.1 55.7 3.15 
Evaluating materials on internet 39.9 19.0 15.8 25.3 2.27 
Technology communication tools      
E mails: sending & receiving 67.7 11.4 9.1 11.4 1.64 
Online Discussion tools – sending and receiving 
information 53.2 13.3 13.3 19.6 1.99 
Presentations (newsletter, web pages) 74.1 11.4 3.8 10.1 1.50 
Phone discussions 15.8 20.3 14.6 48.7 2.97 
Text messaging 21.8 15.8 15.5 45.9 2.95 
Access internet on mobile phones 67.7 11.4 5.7 13.3 1.64 
                  *1 - Never doing a particular item,   2 – Once a month,   3 – Once a week,   4 - Frequently used, that is more than once a week.
Most respondents believed that computers were important for learning but not the mobile phone. From Table 2, 
respondents felt strongly that all students should be given the opportunity to use computers for learning activities 
(Mean = 3.35) and that knowing how to use both the computer and mobile phone were useful skills (Mean = 3.30, 
and 3.12 respectively). The respondents seemed to have a positive attitude towards learning with computers as they 
believed computers helping improve learning (Mean = 2.90). However, mobile phones were not perceived as able to 
assist learning (Mean = 1.98).  
There was a difference in perception of the use of computers and mobile phones in learning. Computers have 
been used for teaching and learning in Malaysian schools. On the other hand, even though phones were already used 
for learning by the respondents, the respondents were not confident and had no experience in using for formal 
learning.    
Table 2. Students’ beliefs on the use of computers and mobile phones 
 Frequency* with computers (%) Frequency* with mobile phones (%) 
Statement on beliefs 1 2 3 Mean 1 2 3 Mean 
I do not think that I can do work with this device. 17.1 66.5 14.6 2.03 13.9 47.5 26.6 2.34 
Knowledge of how to use this device is a useful skill 1.9 2.5 95.0 3.30 4.4 8.2 57.0 3.12 
This device assist me in learning with others 15.2 11.4 72.2 2.76 13.3 30.4 53.8 2.51 
This device assist in improving learning 11.4 6.3 79.1 2.90 22.8 57.0 17.8 1.98 
All students should be given an opportunity to use this 
device for learning activities 
3.2 5.7 89.8 3.35 8.2 45.6 23.4 2.59 
*1 – Do not know,  2 – Not true, 3 – True and Very true 
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In conclusion, as the internet and text messaging were utilized by the respondents, it was recommended that 
computers for accessing the internet at school and at home, and mobile phones for text messaging be provided for in 
the module. In addition, search engines, online discussions forums and text messaging could be utilized for learning. 
3.2. Design of the collaborative mLearning module 
The collaborative mLearning module was designed based on the First principles of instruction (Merrill, 2002) as 
in Table 3. The activities were designed to encourage collaboration.  Three forms of technology tools were utilised 
on the webpage: wiki for an online collaborative group problem task, discussion forum for shorter problems, and 
text-messaging quizzes.  
Table 3. Application of First principles of Instruction
 First Principles of Instruction (Merrill, 2002) Application in the collaborative mLearning module 
1. Learning is promoted when learners are engaged in solving 
real-world problems 
An online problem task is a real-world problem that would be 
solved through group-work on the wiki. 
2. Learning is promoted when existing knowledge is activated 
as a foundation for new knowledge 
Smaller problems as discussion questions on the online forum. 
3. Learning is promoted when new knowledge is demonstrated 
to the learner 
An instructional module on webpage with links to other web 
pages, videos, and interactive software. 
4. Learning is promoted when new knowledge is applied by 
the learner 
Smaller problems for discussion questions on the online 
forum. 
5. Learning is promoted when new knowledge is integrated 
into the learner’s world 
Quiz pushed through text messages to the learners and group-
work on the wiki. 
3.3. Evaluation of the collaborative mLearning module 
The analysis of the experts’ comments and interviews showed concern on the management of the module and 
several instructional issues as in Table 4.  
Table 4. Concerns of the experts on the design of the collaborative mLearning module
Area Concerns Quotes 
Management The amount of data collected Can you imagine how many answers will come in. I’m only afraid you 
have problems. I wonder how you will be able to manage the responses.
 The amount of activities If in the class, no time... No time as rushing to finish syllabus.
Instruction Difficulty of medium of 
instruction in science 
maybe shorter sentences lah, ... When you have so many things we also 
don’t know what is the focus of the sentence already
Inaccuracies in the content and 
the use of shortened forms 
V I T” was used for “Vitamin.” When you use short forms you defeat 
another purpose of your research where you want to promote the use of 
English.
A separate learning module for 
presentation of content 
Do you have an online teaching module on your website? So that if the 
learners want to do it, they can have revision first....otherwise you have 
to summarize all. You’re asking question, question, so if they don’t have 
time to search all these things.
 The use of other theories and 
modalities in the instruction. 
Some they (learners) prefer writing...Over here we can apply this theory, 
the seven Intelligences? 
There was concern on the management of the amount of data that would be collected from the participants’ 
responses and evaluation of the module. On the aspect of instruction, English, the medium of instruction in science 
in this module, was considered difficult. The suggestion was to use simpler sentences. Inaccuracies in the content 
were corrected, including shortened forms in text messaging. The experts also requested a separate instructional 
module be provided for reference and that videos, sound and graphic be included in the activities to cater to the 
multiple intelligences theory.  
All the experts’ agreed that the collaborative mLearning module could be implemented with improvement on the 
issues mentioned. In addition, the amount of activities meant that more time would have to spend on the activities. 
Dorothy DeWitt and Saedah Siraj / Procedia Social and Behavioral Sciences 2 (2010) 471–475 475
4. Discussion and Conclusion 
Although the internet is widely used among Form 2 students, emails were not popular. Online discussion forums, 
phone discussions and text messaging, which could encourage collaborative mLearning in science, were more 
frequently used.  The respondents had a positive perception towards computers for learning, but not mobile phones. 
However, as ownership and use of mobile phones was high, the module would incorporate text messaging on mobile 
phones.
An eclectic instructional design theory, like the First Principles of Instruction (Merrill, 2002) could be used to 
design a module for collaborative mLearning. A main problem task in the module was designed to enable 
collaboration, with discussions questions and quiz for activation, application, and integration of knowledge. An 
instructional module with various media and links to relevant sites was included for demonstration of knowledge.  
The experts agreed that the collaborative mLearning module could be implemented with some improvement.  
The concerns that arose when the experts evaluated the module were mainly on the management and instructional 
aspects. The concern on the management of the large amount of data was addressed by using a spreadsheet to 
manage the responses, while the activities were done outside the classroom time. The module was improved to take 
into account of the experts’ opinion in using shorter and simpler sentences, and emphasizing the accuracy of 
content.  
Further studies would be required on the implementation of the module to determine its usability among learners 
in the context of the study. This study is important as it employed a developmental approach starting from the 
analysis of the learners’ use and perception of technology. The module was designed based on the findings in the 
analysis phase, and was evaluated by experts in the educational field to determine if it could be used for science 
instruction. 
The collaborative mLearning module according to the experts could be used in science instruction. One expert 
stated the following:
“I want students to learn in a fun way, that they will enjoy learning and not doing it as a very heavy task, 
probably for exam, I think they have enough of it from the teachers! It is good to give them something 
interesting, at least it is like a reward to them. Make their time worth, you know.”
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